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(54) Method for increasing thickness of outer peripheral portion of disc, and method for molding 
disc member having transmitting portion In outer periphery thereof 



(57) In a method for Increasing the thickness of an 
outer peripheral portion of a metallic disc material (1). a 
first forming die (5) is prepared so as to have a first 
groove (6) portion on an outer periphery thereof for 
receiving the metallic disc material (1). The first groove 
portion has a pair of side walls (6a,6b) and a bottom wall 
(6c) therebetween. The side walls has inclined surfaces 
facing each other so as to increase the width of the first 
groove portion toward the outer peripheral portion of the 
metallic disc material (1). One of the side walls (6a) has 
a greater length from the bottom wall of the first groove 
portion than that of the other side wall. The first cylindri- 
cal forming die Is pressed against the outer peripheral 
portion of the metallic disc material in a radial direction 
to fonn a thickened outer peripheral portion of the 
metallic disc material. When the first forming die Is 
pressed against the outer peripheral portion of the 
metallic disc material In the radial direction, the indined 
surface (6a) of the one side wall of the first forming die 
is brought into contact with one surface of the outer 
peripheral portion of the metallic disc material (1), so 
that the outer peripheral portion of the metallic disc 
material is bent in a direction along the inclined surface 
of the one side wall while molding the thickened outer 
peripheral portion of the metallic disc material In the first 
groove portion. 



FIG.8 
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Description 

BACKGROUND OF THE INVENTION 

Field of The Invention s 

The present invention relates to a method for 
increasing the thickness of an outer peripheral portion 
of a disc, and a method for molding a disc member hav- 
ing a transmitting portion in the outer periphery thereof. 
More specifically, the invention relates to a method for 
Increasing the thickness of an outer peripheral portion 
of a disc and a method for molding a disc member hav- 
ing a transmitting portion in the outer periphery thereof, 
the methods being suitable for the manufacturing of a 
drive plate connected to a drive gear of a dutch for an 
automotive vehicle. 

Description of tiie Related Art 

Japanese Patent Laid-Open No. 4-279239 dis- 
closes a method for manufacturing a drive plate which is 
used for transmitting a power from an engine section to 
a reduction gear via a crankshaft for an automotive vehi- 
cle. In this method, an outer peripheral portion of a disc 
material is swaging-processed in axial directions by 
means of a swaging de, so as to thicken the outer 
peripheral portion of the disc material to mold a gear on 
the outer or inner periphery of the thickened portion. 

Referring to Figs. 1 through 5, this method will be 
described below. 

Rrst as shown in Rg. 1, a metallic disc material 
101 is clamped and fixed by a stationary base 102 and 
a pressing plate 103, and the positioning thereof is car- 
ried out by means of a positioning pin 104. Then, as 
shown in Fig. 2, an outer peripheral portion of the disc 
material 101 is pressed in an axial direction by means of 
a first swaging die 1 05 so that a first swaging processing 
is carried out so as to increases the thickness of the disc 
material while thinning the outer peripheral portion. 
Then, as shown in Fig. 3. a second swaging processing 
of a swaging-processed portion 101a is carried out by 
means of a secorxi swaging die 106 so that the swag- 
ing-processed portion 101a has a rectangular cross- 
section. 

As shown in Fig. 4, the disc material 101 thus swag- 
ing-processed is molded by means of a lower die 107, 
an upper die 108 and an outer die 109 so as to mold a 
tray-shaped blank 1 1 0. Then, as shown in Rg. 5, a tooth 
form is formed on the thickened portion of the blank 1 1 0 
by press-fitting a supporting die 1 12 in an axial direction 
while the blank is held between an external tooth-form 
die 111 and the supporting die 112. At this time, the 
outer diameter of the supporting die 1 12 Is greater than 
the inner diameter of the blank 1 1 0, so that the press-fit- 
ting of the supporting die 112 extends the swaging- 
processed portion 101a of the blank 110 outwards to 
mold an external tooth form. 

However, according to the aforementioned manu- 



facturing method, as shown in Fig. 2, a buckling tends to 
occur on the disc material 101 when the outer periphery 
portion of the disc material 101 is pressed by the first 
swaging die 105. Therefore, there is a disadvantage in 
that the length of the outer periphery of the disc material 

101 projecting from the portion between the stationary 
base 102 and the pressing plate 103 can not be 
inaeased to sufficiently mold the thickened portion. In 
addition, in order to prevent the buckling from occurring, 
the thickening speed must be decreased, so that the 
productivity is lowered. In addition, in order to increase 
the thickened amount, the thickening must be divided 
into a number of steps to change the stationary base 

102 and the pressing plate 103 each time, so that the 
working efficiency is low. Moreover, according to the 
aforementioned manufacturing method, for each of the 
steps of the swaging process, the blank molding and the 
tooth-form nrx)ldlng, the disc material 101 must be 
mounted on the corresponding tool, so that the working 
efficiency is low. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
eliminate the aforementioned problems and to provide a 
method for increasing the thickness of an outer pa-iph- 
eral portion of a disc and a method for molding a disc 
member having a transmitting portion In the outer 
periphery thereof, which can prevent a buckling from 
occurring when molding a thickened portion, which can 
increase the thickened-portion molding speed and the 
thickened amount, and which can improve the produc- 
tivity. 

In order to accomplish the aforementioned and 
other objects, according to one aspect of the present 
invention, a method for increasing the thickness of an 
outer peripheral portion of a metallic disc material, com- 
prises the steps of: clamping a central portion of a 
metallic disc material by means of a tool; preparing a 
first forming die having a first groove portion on an outer 
periphery thereof for receiving the metallic disc mate- 
rial, the first groove portion having a pair of side walls 
and a bottom wall therebetween, the side walls having 
inclined surfaces facing each other so as to increase the 
"width of the first groove portion toward the outer periph- 
eral portion of the metallic disc material, one of the side 
walls having a greater length from the bottom wall of the 
first groove portion than that of the other side wall: and 
pressing the first cylindrical forming die against the 
outer peripheral portion of the metallic disc material in a 
radial direction to form a thickened outer peripheral por- 
tion of the metallic disc material, wherein when the first 
forming die is pressed against the outer peripheral por- 
tion of the metallic disc material in the radial direction, 
the inclined surface of the one side wall of the first form- 
ing die is brought into contact with one surface of the 
outer peripheral portion of the metallic disc material, so 
that the outer peripheral portion of the metallic disc 
material is bent in a direction along the inclined surface 
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of the one side wall white molding the thickened outer 
peripheral portion of the metallic disc material in the first 
groove portion. 

According to this thickening method, when the first 
groove portion of the first forming die is pressed against 
the outer peripheral portion of the metallic disc material 
to mold a thk:kened portion on the metallic disc mate- 
rial, one surface of the outer peripheral portion of the 
metallic disc material is bent in one direction while con- 
tacting one of the inclined surfaces of the first groove 
portion, and then, it contacts the bottom surface of the 
first groove portion to fbnn the thickened portion. There- 
fore, it is possible to prevent a buckle from occurring in 
the metallic disc material. 

This thickening method may further comprise the 
steps of: preparing a second cylindrical forming die hav- 
ing the same structure as that of the first forming die 
except that the second forming die has a second groove 
portion on the outer periphery thereof, the second 
groove portion having a greater width than that of the 
first groove portion of the first forming die; and pressing 
the second forming die against the thickened portion 
formed by the first forming die to further mold the thick- 
ened outer peripheral portion. 

According to this thickening method, it is possilDle to 
easily increase the amount of the thickened portion by 
means of the second fbmfiing die having the second 
groove portion which has a greater width than that of the 
first groove portion of the first forming die. The inclined 
surface of the second groove portion also present a 
buckle from occurring. 

In this thk;kening method, the plurality of forming 
dies may be an-anged so as to be nrtovable on the outer 
peripheral portion of the metallic disc material in radial 
directions, and the outer peripheral portion of the metal- 
lic disc material projecting from the tool toeing, in turn, 
processed on the same tool. In this case, since the 
outer peripheral portion of the metallic disc material is, 
in turn, processed while the metallic disc material is 
clamped by the same tool, it is possible to decrease the 
processing time. 

In this thickening method, the inclined surface of the 
one side wait of the first fonning die contacting the one 
surface of the outer peripheral portion of the metallic 
material may have an inclined angle in the range of from 
0.5 to 1 5 degrees with respect to a plane perpendicular 
to the axis of the metallic disc material. In this case, one 
surface of the metallic disc material contacts one of the 
inclined surface by forming the one inclined surface 
contacting the one surface of the metallic disc material 
so as to have an inclined angle in the range of from 0.5 
to 1 5 degrees, so that it is possible to prevent a buckle 
from occuning. 

In this thickening method, the inclined surface of the 
other side wall of the first forming die may have an 
inclined angle in the range of from 0.5 to 3 degrees with 
respect to a plane perpendicular to the axis of the 
metallic disc material. In this case, it is possible to 
increase the thickness of the outer peripheral end por- 
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tion of the metallic disc material in the first groove por- 
tion of the first forming die by forming the other inclined 
surface so as to have an inclined angle in the range of 
0.5 to 3 degrees. 

5 According to another aspect of the present Inven- 
tion, a method for molding a disc member having a 
transmitting portion on the outer periphery thereof, com- 
prises the steps of: clanrrping a central portion of a 
metallic disc material by nneans of a tool; preparing a 

10 first forming die having a first groove portion on an outer 
periphery thereof for receiving the metallic disc mate- 
rial, the first groove portion having a pair of side walls 
and a bottom wall therebetween, the side walls having 
inclined surfaces facing each other so as to increase the 

75 width of the first groove portion toward the outer periph- 
eral portion of the metallic disc material, one of the side 
walls having a greater length from the bottom wall of the 
first groove portion than that of the other side wall; 
pressing the first cylindrical forming die against the 

20 outer peripheral portion of the metallic disc material in a 
radial direction to form a thickened outer peripheral por- 
tion of the metallic disc notarial, wherein when the first 
forming cfie is pressed against the outer peripheral por- 
tion of the metallic disc material in the radial direction, 

25 the inclined surface of the one side wall of the first form- 
ing die is brought into contact with one surface of the 
outer peripheral portion of the metallic disc material, so 
that the outer peripheral portion of the metallic disc 
material is bent in a direction along the inclined surface 

30 of the one side wall while nrK>lding the thickened outer 
peripheral portion of the metallic disc material in the first 
groove portion; and pressing a forth forming die which 
has a rolling portion for molding a transmitting portion, 
against the thickened outer peripheral portion of the 

35 metallic disc material in a radial direction, so as to moki 
the transmitting portion on the thickened outer periph- 
eral portion of the metallic disc material. 

According to this disc-member molding method, 
when the first groove portion of the first forming die is 

40 pressed against the outer peripheral portion of the 
metallic disc material to moki a thickened portion on the 
metallic disc material, one surface of the outer periph- 
eral portion of the metallic disc material is bent in one 
direction while contacting one of the inclined surfaces of 

45 the first groove portion, and then, it contacts tiie bottom 
surface of the first groove portion to form the thickened 
portion. Therefore, it is possible to prevent a buckle from 
occumng in the meteillic disc material. 

This disc-member molding method may furtiner 

50 comprise the steps of: before tiie step of pressing the 
forth forming die. preparing a second cylindrical forming 
die having the same stucture as that of the first forming 
die except that the second forming die has a second 
groove portion on the outer periphery tiiereof. the sec- 

55 ond groove portion having a greater wKtth than that of 
the first groove portion of tiie first forming die; and 
pressing tiie secorxJ forming die against tiie tiiickened 
outer peripheral portion formed by the first forming die 
to further mold the thickened outer peripheral portion. 
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According to this disc-member molding method, it is 
possible to easily increase the amount of the thickened 
portion by means of the second forming die having the 
second groove portion which has a greater width than 
that of the first groove poortion of the first forming die. 5 
The inclined surface of the second groove portion also 
prevent a buckle from occurring. 

This disc-member nwlding method nnay further 
comprise the step of: before the step of pressing of the 
fourth forming die, directly pressing a third forming die 
having a peripheral groove of a substantially rectangular 
shape on the outer periphery thereof, against the outer 
peripheral portion of the metallic disc material so that 
the outer peripheral portion has a predetermined shape. 
In this case, the thickened portion is molded so as to 
have a predetermined shape by means of the third 
forming die, so that it is possible to easily mold the 
transmitting portion. 

In this cfisc-member molding metiiod, the plurality of 
forming dies nnay b& anranged so as to be movable on 
tiie outer peripheral portion of the metallic disc material 
in radial directions, and the outer peripheral portion of 
tiie metallic disc material projecting from the tool being, 
in turn, processed on the same tool. In this case, since 
tiie outer peripheral portion of the metallic disc material 
is, In turn, processed while the metallic disc material is 
clamped by the same tool, it is possible to decrease the 
processing time. 

In this disc-merrt)er molding method, the inclined 
surface of the one side wall of tiie first forming die con- 
tacting the one surface of tiie outer peripheral portion of 
the metallic material may have an inclined angle in the 
range of from 0.5 to 15 degrees with respect to a plane 
perpendicular to the axis of tiie metallic disc material. In 
this case, one surface of the metallic disc material con- 
tacts one of the inclined surface by forming the one 
inclined surface contacting ttie one surface of the metal- 
lic disc material so as to have an inclined angle in the 
range of from 0.5 to 15 degrees, so that rt is possible to 
prevent a buckle from occurring. 

In this disc-member molding method, tiie inclined 
surface of the other side wall of the first forming die may 
have an inclined angle in the range of from 0.5 to 3 
degrees witti respect to a plane perpendicular to the 
axis of tiie metallic disc material. In this case, it is possi- 
ble to increase the tiiickness of the outer peripheral end 
portion of the metallic disc material in tiie first groove 
portion of the first forming die by fornrdng the otiier 
inclined surface so as to have an inclined angle in tiie 
range of 0.5 to 3 degrees. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be understood more fully 
from the detailed description given herebelow and from 
tiie accompanying drawings of the preferred embodi- 
ment of the invention. However, the drawings are not 
intended to imply limitation of the invention to this spe- 
cific embodiment, but are for explanation and under- 



standing only. 

In the drawings: 

Rg. 1 tiirough 5 are sectional views illustrating an 
example of a conventional method for manufactur- 
ing a drive plate; 

Rg. 1 is a sectional view illusti'ating a disc material 
clamped by a base and a plate. 
Rg. 2 is a sectional view illustrating the first process 
of swaging process. 

Rg. 3 is a sectional view illusti'ating the second 

process of swaging process. 

Rg. 4 is a sectional view illustrating a process to 

form a blanc in a shape of saucer. 

Rg. 5 ^ a sectional view illustrating a process to 

form teeth on the circumference of tiie disc. 

Rg. 6 is a sectional view illustrating a process to 

form disc material which is used for the method for 

increasing the thickness of a peripheral portion of a 

disc material. 

Rg. 7A, 7B and 7C are sectional views illustrating 
tiie first process for increasing thickness in one 
embodiment of ttie metiiod for increasing thickness 
of peripheral portion of a disc materia! concerning 
tiie present invention. 

Rg. 8 is a sectional view illusti'ating the second 
process for increasing tiiickness in one embodi- 
ment of the metiiod for increasing thickness of 
peripheral portion of a disc material concerning the 
present invention. 

Fig. 9 is a sectional view illusti'ating one process of 
the embodiment of the metiiod for forming a disc 
material witii ti'ansmitting portion on the outer cir- 
cumference tiiereof. 

Rg. 10 is a sectional view illustrating a process for 
forming the transmitting portion in the embodiment 
of the method for forming a disc material with trans- 
mitting portion on the outer circumference thereof. 
Rg. 1 1 is a sectional view illustrating undercut gen- 
erated in the conventional method for increasing 
tiiickness. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Refening now to tiie drawings, particularly to Figs. 
6 through 1 1 , the preferred embodiment of a method for 
increasing the thickness of an outer peripheral portion 
of a disc and a fonning die for use tiierein. according to 
the present invention, will be described below. 

Rrst, as shown in Fig. 6, tiie press working of a 
metallic disc nnaterial 1 of a given outer diameter is car- 
ried out by means of an upper die 2, a lower die 3 and a 
trimming die 4 to form an axial hole la and an annular 
stepped portion 1b coaxial with the axial hole la. The 
central portions of tiie upper die 2 and the lower die 3 
are formed with guide holes 2a and 3a, respectively, for 
guiding the cylindrical tarimming die 4 In axial directions, 
i.e. in the upward and downward directions. In addition, 
the upper die 2 and the lower die 3 are formed with a 
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recessed portion 2b axid a projecting portion 3b. respec- 
tively, so that the recessed portion 2b and the projecting 
portion 3b face each other, for nfK}lding the annular 
stepped portion 1b around the axial hole 1a of the 
metallic disc material 1 . 

When the metallic disc material 1 is clamped and 
pressed between the upper die 2 and the tower die 3, 
the annular stepped portion 1b is molded. Then, when 
the trimming die 4 is depressed in the direction of an^ow 
P, the axial hole 1a is molded. 

Then, while the metallic disc material 1 is clamped 
between the upper die 2 and the lower die 3, a first thick- 
ened-portion molding serving as a first step is carried 
out using a first roller 5 serving as a first forming die as 
shown in Fig. 7. The first roller 5 is rotatably supported 
on a shaft (not shown) which is an^anged in parallel to 
the axis of the dies 2 and 3. The outer periphery of the 
first roller 5 is formed with a groove portion 6 which will 
be descrik>ed later. While the metallic disc material 1 
clamped by the dies 2 and 3 is rotated, the first roller 5 
is pressed against the outer periphery of the metallic 
disc material 1 projecting from the dies 2 and 3 to carry 
out the first thickened-portion nrK>lding. 

As shown in Fig. 7, the groove portion 6 formed in 
the outer periphery of the first roller 5 has side surfaces 
6a and €b facing each other, and a bottom surface 6c. 
The side surfaces 6a and 6b are inclined surfaces so as 
to increase the width therebetween toward the outer 
periphery. In addition, the outer diameter of the first 
roller 5 on the side of one inclined ^riace 6a is grater 
than that of the first roller 5 on the side of the other 
inclined surface 6b. Moreover, the inclined angle a1 of 
the inclined surface 6a is in the range of from 0.5 to 15 
degrees with respect to the surface perpendicular to the 
axis of the first roller 5, and the inclined angle a2 of the 
inclined surface 6b is in the range of from 0.5 to 3 
degrees with respect thereto. Altematively, the outer 
diameter of the first roller 5 on the side of the side sur- 
face 6b may be increased so that the outer diameters of 
both side surfaces 6a and 6b are equal to each other. 

On the other hand, the bottom surface 6c of the 
groove portion 6 is inclined at an angle a3 of 0.5 to 15 
degrees with respect to the axis of the first roller 5. In 
addition, the radius R1 of curvature between the 
inclined surface 6a and the bottom surface 6c is greater 
than the radius R2 of curvature between the inclined 
surface 6b and the bottom surface 6c. Furthermore, the 
radiuses R1 and R2 of curvature are suitably set in the 
range of from 1 mm to 3 mm. 

When the inclined angle a1 of the inclined surface 
6a of the groove portion 6 is set to be less than 0.5 
degrees, the bottom surface 6c of the groove portion 6 
of the first roller 5 and the outer peripheral end portion 
of the metallic disc material 1 are rotated in synchro- 
nism with each other. Therefore, friction occurs between 
one surface of the metallic disc material 1 and the 
inclined surface 6a, so that a friction mark is adhered to 
the one surface of the metallic disc material 1 and the 
inclined surface 6a is worn to lower the durability. In 



addition, the metallic disc material 1 tends to buckle 
toward the other surface (downwards in Rg. 7(a)) due to 
a radial load. On the other hand, when the inclined 
angle a1 of the inclined surface 6a is set to be greater 

5 than 15 degrees, the metallic disc material 1 tends to 
buckle toward the one surface at the portion of the 
metallic disc material 1 which does not contact the 
inclined surface 6a. 

In addition, when the inclined angle a2 of the 

10 Inclined surface 6b of the groove portion 6 is set to be 
less than 0.5 degrees, friction occurs between the 
metallic disc material 1 and the inclined surface 6b, so 
tiiat a friction mark is adhered to the metallic disc mate- 
rial 1, and the inclined surface 6b is worn to lower the 

15 durability, similar to the inclined surface 6a. On the other 
hand, when the inclined angle a2 of the inclined surface 
6b is set to be greater than 3 degrees, the outer periph- 
eral end portion of the metallic disc material 1 does not 
stay in tiie groove portion 6 to escape outside, so that 

20 the thickening can not be sufficiently carried out in a 
predetermined width. 

Moreover, the inclined angle a3 of the bottom sur- 
face 6c of the groove portion 6 is provided for adjusting 
the thickened portion. When tiie inclined angle a3 is 

25 small, the base side (tiie upper side in Rg. 7(b)) is first 
tiiickened, and when the inclined angle a3 is large, tiie 
tip end side (the lower side in Rg. 7(b)) is first thickened. 
However, when tiie inclined angle a3 is set to be greater 
than 15 degrees, tiie tiiickening can not be sufficiently 

30 earned out on tiie base side of the tiiickened portion. 

A first tiiickened-portion nx>lding procedure in the 
first step will be described below. 

As shown in Fig. 7(a), one surface of the metallic 
disc material 1 is brought into contact witii tiie inclined 

35 surface 6a of the groove portion 6 of the first roller 5, 
and the first roller 5 is pressed towards tiie dies 2 and 3 
while rotating tiie metallic disc material 1. As a result, as 
shown in Fig. 7(b). the metallic disc material 1 is bent in 
one direction along the inclined surface 6a. and con- 

40 tacts the bottom surface 6c to be pressed. Then, when 
tiie first roller 5 is further pressed against tiie dies 2 and 
3, the periphery of the metallic disc material 1 is thick- 
ened in the groove portion 6 as shown in Fig. 7(c). 
At tfiis time, since the metallic disc material 1 is 

45 bent in one direction along the inclined surface 6a of the 
groove portion 6. it is possible to prevent a buckling from 
occurring. In addition, since the circular portions of radi- 
uses R1 and R2 of curvature (R1 > R2) are formed on 
botii sides of the bottom surface 6c of the groove por- 

50 tion 6, it is possible to smoothly carry out tiie flow of 
metal particles of the metallic disc material 1 during the 
thickened-portion molding. Moreover, since the metallic 
disc material 1 is clamped by tiie dies 2 and 3 via the 
stepped portion 1 b. it is possible to prevent the whole 

55 metallic disc material 1 from being distorted due to 
stress during the thickened-portion molding. Furtiier- 
more. if the thickening stroke is decreased in a range 
expressed by d in Fig. 2(b) wherein the metallic disc 
material 1 extremely tends to be buckled when tiie thick- 
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ened-portion molding as shown in Fig. 2(b) is carried 
out, it is possible to prevent the buckling to easily 
increase the thickness. 

Then, as shown in Rg. 8, a secord thicken ed-por- 
tion molding is carried out using a second rdler 7 serv- 
ing as a second forming die. The structure of the second 
roller 7 is the same as that of the first roller 5. except 
that the width A of a groove portion 8 formed in the outer 
periphery of the second roller 7 is greater than the width 
a of the groove portion 6 of the first roller 5. Similar to 
the first step, the thickened portion molded in the sec- 
ond step is pressed against the interior of the groove 
portion 8 of the second roller 7, so as to mold the thick- 
ened portion again. 

Similar to the first step, in the second thickened- 
portion molding, it is possible to prevent the buckling by 
an inclined surface 8a and to smoothly carry out the flow 
of metal particles of the metallic disc material 1 due to 
radiuses R3 and R4 of curvature. In addition, since the 
width A of the groove portion 8 is greater than the width 
a of the groove portion 6 of the first roller 5, it is possible 
to increase the amount of the thickened portion. 

Then, as shown in Rg. 9, using a third roller 9 serv- 
ing as a third forming die, the outer periphery of the 
thickened portion of the metallic disc material 1 is 
molded so as to have a shape required to mold a gear 
serving as a transmitting portion. The outer periphery of 
the third roller 9 Is formed with a groove portion 10 hav- 
ing a cross-section of substantially rectangular shape. 
The third roller 9 is pressed against the outer peripheral 
of the thickened portion of the metallic dtec material 1 , 
so that the thickened portion has a cross-section of sub- 
stantially rectangular shape. 

TTien, as shown in Fig, 10, as a second step, the 
outer periphery of the thickened portion nrx>lded in a rec- 
tangular shape is pressed against a gear rolling roller 1 1 
serving as a fourth forming die to mold a gear. At this 
time, the portion projecting on both sides of the thick- 
ened portion ts trimmed so that the gear has a required 
shape. 

According to the aforementioned method for 
increasing the thickness of the outer periphery of the 
metallic disc material 1 using the rollers 5 and 7 serving 
as forming dies, since the groove portions 6 and 8 
formed in the outer peripheries of the rollers 5 and 7 are 
have the inclined surfaces, respectively, it is possible to 
prevent a buckling from occurring when the thickened 
portion is molded, and it is poss^e to increase the 
thickened-portion molding speed. In addition, if such a 
buckling preventing portion is provided, it is possible to 
increase the amount of the thickened portion in each of 
processes. 

Moreover, since it is possible to adjust the position 
of the thickened portion of the outer peripheral portion 
of the metallic disc material 1 by suitably adjusting the 
angles of the inclined surfaces provided on the bottom 
portions 6c and 8c of the groove portions 6 and 8, It is 
possible to prevent an undercut 1 e from being produced 
in the boundary portion between a thickened portion 1c 



and a plate portion Id as shown in Fig. 1 1 . In addition, 
since the portion in which the inclined surfaces of the 
groove portions 6 and 8 contact the bottom surface is 
drcular or arched, it is possible to smoothly carry out the 

5 flow of metallic particles when the nrtolding is carried 
out, so that it is possible to improve the strength and 
durability of a product. 

In addrtton, the rollers 5, 7, 9 and 1 1 are arranged 
on the outer periphery of the metallic disc material 1 

10 clanrped by the dies 2 and 3 so as to nxsve in radial 
directions, and the rollers 5. 7. 9 and 1 1 are. in turn, 
pressed against the outer periphery of the metallic disc 
material 1 to carry out the molding thereof. Therefore, it 
is possible to carry out the moldings at all the steps by 

IS only one clamp without changing the die, so that it is 
possible to innprove the working efficiency 

In the aforementioned preferred embodiment, while 
the thickened portion has been molded on the outer 
periphery of the metallic disc material 1, and the gear 

20 serving as the transmitting portion has been molded on 
the outer periphery of the thickened portion to manufac- 
ture a drive plate for an automotive vehicle, the product 
should be limited thereto according to the present 
invention. For example, the present invention can be 

25 applied to manufacture a pulley serving as a transmit- 
ting portion by molding a peripheral groove of a thick- 
ened portion. In this case, tiie same effect can be 
obtained. 

As mentioned above, in a method for increasing the 

30 thickness of an outer peripheral portion of a disc and a 
method for molding a disc member according to the 
present invention, a groove portion having inclined sur- 
faces on tiie outer periphery of a die is formed, and one 
surface of a metallic disc material is pressed against 

35 one of inclined surfaces to mold a thickened portion. 
Therefore, it is possible to mold a thickened portion of a 
large volume at a high speed while preventing a buck- 
ling from ocojrring. In addition, forming dies used at 
each steps are an-anged on a metallic material clamped 

40 by the same tool so as to be nfX3vable in radial direc- 
tions, and the respective steps are performed in turn, so 
that it \s possible to improve tiie working efficiency. 

While the present invention has been disclosed in 
terms of the preferred embodiment in order to facilitate 

45 better understanding of the invention, it should be 
appreciated tiiat the invention can be embodied in vari- 
ous ways wrtiiout departing from the principle of the 
invention. Therefore, the invention should be under- 
stood to include all possible emtxx:timents and modif ica- 

50 tions to the shown embodiments which can be 
embodied without departing from tiie principle of the 
invention as set forth in the appended claims. 

Claims 

55 

1. A method for increasing tiie tiiickness of an outer 
peripheral portion of a metallic disc material, com- 
prising the steps of: 
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clamping a central portion of a metallic disc 4. 
material by means of a tool; 
preparing a first forming die having a first 
groove portion on an outer periphery thereof for 
receiving said metallic disc material, said first 5 
groove portion having a pair of side walls and a 
bottom wall therebetween, said side walls hav- 
ing inclined surfaces facing each other so as to 
increase the width of said first groove portion 
toward said outer peripheral portion of said io 
metallic disc material, one of said side walls 5. 
having a greater length from said bottom wall of 
said first groove portion than that of the other 
side wait; and 

pressing said first cylindrical forming die 15 
against said outer peripheral portion of said 
metallic disc material in a radial direction to 
form a thickened outer peripheral portion of 
said metallic disc material, 6. 

wherein when said first forming die is 20 
pressed against said outer peripheral portion of 
said metallic c£sc material in the radial direc- 
tion, said inclined surface of said one side wall 
of said first forming die is brought into contact 
with one surface of said outer peripheral por- 25 
tion of said metallic disc material, so that the 
outer peripheral portion of the metallic dsc 
material is bent in a direction along said 
inclined surface of said one side wall while 
molding said thickened outer peripheral portion 30 
of said metallic disc material in said first groove 
portion. 

2. A method for increasing the thickness of an outer 
peripheral portion of a metallic disc material as set 35 
forth in claim 1, which further comprises the steps 

of: 

preparing a second cylindrical forming die hav- 
ing the same structure as that of said first form- 40 
ing die except that the second forming die has 
a second groove portion on the outer periphery 
thereof, said second groove portion having a 
greater width than that of said first groove por- 
tion of said first forming die: and 45 
pressing said second forming die against the 
thickened portk)n formed by said first forming 
die to further mold the thickened outer periph- 
eral portion. 

50 

3. A method for increasing the thickness of an outer 
peripheral portion of a metallic disc material as set 
forth in claim 2, wherein said plurality of forming 
dies are arranged so as to be nfK)vable on said outer 
peripheral portion of said metallic disc material in ss 
radial directions, and said outer peripheral portion 

of said metallic disc material projecting from said 
tool being, In turn, processed on the same tool. 



A method for increasing the thickness of an outer 
peripheral portion of a metallic disc material as set 
forth in claim 1, wherein said inclined surface of 
said one side wall of said first forming die contact- 
ing said one surface of the outer peripheral portion 
of said metallic material has an inclined angle in the 
range of from 0.5 to 15 degrees with respect to a 
plane perpendicular to the axis of said metallic disc 
material. 

A method for inaeasing the thickness of an outer 
peripheral portion of a metallic disc material as set 
forth in daim 1. wherein the inclined surface of the 
other side wall of said first forming die has an 
inclined angle in the range of from 0.5 to 3 degrees 
with respect to a plane perpendicular to the axis of 
said metallic disc material. 

A method for mokiing a disc member having a 
transmitting portion on the outer periphery thereof, 
comprising the steps of: 

clamping a central portion of a metallic disc 
material by means of a tool; 
preparing a first forming die having a first 
groove portion on an outer periphery thereof for 
receiving said metallic disc nr^aterial, said first 
groove portion having a pair of side walls and a 
bottom wall therebetween, said side walls hav- 
ing inclined surfaces facing each other so as to 
increase the width of said first groove portion 
toward saki outer peripheral portion of sakl 
metallic disc material, one of said side walls 
having a greater length from said bottom wall of 
said first groove portion than that of the other 
side wall; 

pressing said first cylindrical forming die 
against said outer peripheral portion of said 
metallic disc material in a radial direction to 
form a thickened outer peripheral portion of 
said metallic disc material, wherein when said 
first fomning die is pressed against said outer 
peripheral portion of said metallic disc material 
in the radial direction, said inclined surface of 
said one side wall of said first forming cfie is 
brought into contact with one surface of said 
outer peripheral portion of said metallic disc 
material, so that the outer peripheral portion of 
the metallic disc material is bent in a direction 
along said inclined surface of said one side wall 
while molding said thickened outer peripheral 
portion of said metallic disc material in said first 
groove portion: and 

pressing a forth forming die which has a rolling 
portion for molding a transmitting portion, 
against said thickened outer peripheral portion 
of said metallic disc material in a radial direc- 
tion, so as to motel the transmitting portion on 
said thickened outer peripheral portion of said 
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metallic disc material. 

7. A method for molding a disc member having a 
transmitting portion on the outer periphery thereof 

as set forth in claim 6, which further ccnfiprises the 5 
steps of: 

before said step of pressing the forth forming 
die, preparing a second cylindrical forming die 
having the same structure as that of said first io 
forming die except that the second forming die 
has a second groove portion on the outer 
periphery thereof, said second groove portion 
having a greater width than that of said first 
groove portion of said first forming die; and 15 
pressing said second forming die against said 
thickened outer peripheral portion formed by 
said first forming die to further mold said thick- 
ened outer peripheral portion. 

20 

8. A method for mokiing a disc member having a 
transmitting portion on the outer periphery thereof 
as set forth in any one of claims 6 and 7, which fur- 
ther comprises the step of: 

25 

before said step of pressing of the fourth form- 
ing die. directly pressing a third forming die 
having a peripheral groove of a sut>stantiatly 
rectangular shape on the outer periphery 
thereof, against said outer peripheral portion of so 
said metallic disc material so that said outer 
peripheral portion has a predetermined shape. 

9. A method for molding a disc member having a 
transmitting portion on the outer periphery thereof 35 
as set Ibrth in any one of claims 6 through 8, 
wherein said plurality of forming dies are ananged 

so as to be movable on said outer peripheral por- 
tion of said metallic disc material in radial direc- 
tions, and said outer peripheral portion of said 4o 
metallic disc material projecting from said tool 
being, in turn, processed on the same tool. 

10. A method for mokiing a disc member having a 
transmitting portion on the outer periphery thereof 45 
as set forth in claim 6, wherein said inclined surface 

of said one side wall of said first forming die con- 
tacting said one surface of the outer peripheral por- 
tion of said metallic material has an inclined angle 
in the range of from 0.5 to 15 degrees with respect so 
to a plane perpendicular to the axis of said metallic 
disc material. 

11. A method for mokiing a disc member having a 
transmitting portion on the outer periphery thereof ss 
as set forth in claim 6, wherein the inclined surface 

of the other side wall of said first fbrmihg die has an 
inclined angle in the range of from 0.5 to 3 degrees 
with respect to a plane perpendicular to the axis of 



said metallic disc material. 
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